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A STEREOSELECTIVE TOTAL SYNTHESIS OF (})-SATIVENE

Roger L. Snowden

Firmenich S4, Research Laboratories, 1211 Geneva 8, Switzerland

Abstract: (%)-Sativene (3) is stereoselectively synthesised from tricyclic ketoester 1 in 32%
overall yield.

The formation, in 94% yield, of the tricyclic ketoester 1 from the (3-alkenyl)-cyclopenten-
one 2 has been described:. This reaction is belicved to proceed via the regio- and stereospeci-
fic intramolecular [4+2]1cycloaddition of the silylenol ether (i) formed in situ; the cycloadduct,
tricyclic silylenol ether (ii), unstable under the conditions of its formation, then leads direct-
ly to 1, see Scheme 1. The present letter describes an application of this novel transformation to
a total synthesis of the racemate of the naturally occurring sesquiterpene sativene (g)z, see

Scheme 2.
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Protection of the ketone group in 1 by ketal1sat1on (HOCH CH OHfH )» reduction of the ester
functionality {L1A1H JEt 0) and deprotection {H o* ) gave hydroxyketone 4 (mp 137 -138° ) in 85%
yield (from 2), wh1ch was converted to its ¢- buty1d1methy]s11y1 ether 5 (mp 42 - 43°, 96%). Regio-
specific one-carbon ring expansion of 5 was now effected by carbene addition’ (Zn-Cu couple/CHyI5/
Et,0/refiux) to the trimethylsilylenol ether of 5 (prepared under kinetically-controlled condi-
tions: LDA/THF/-78° then Me351cl), followed by regiospecific opening of the resulting cyclopropa-
ne ring4 (FeCl,/DMF-pyridine/0 - 20%, 2 h) to provide tricyclic ketone 6 (mp 74 - 750) in 68% yield.
Hydrogenation (5% Pd- C/H (1 atm) /EtOH) smoothly gave ketone 7 (mp 57 - 58°, 98%) which was trans-
formed to the primary a]coho] 8 in 72% yield, in three steps: Wittig reaction” (KH/Me CHPPh 1/
toluene-DMSO (9 :1)/60°, 70 h, 79%), hydrogenation (Pt02/H2(1 atm) /AcOH-EtOAc (3 : 1)) and 51lyl
ether c1eavage (H 0*} Finally, the formation and subsequent elimination of the o-nitrophenyl-
selenoxide® of 8 (Bu P/o-0 NArSeCN/pyr1d1ne—THF then 30% H 0 ) furnished (*)-sativene (3) in
82% yield. Structura] conf1rmat1on was provided by ana]ysis cf the spectral data (IR, TH- and
13C-NMR, MS) which were identical to those of synthetic (+)-sativene.
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